Recently, more attention has been paid on the high gamma sandstone reservoirs of the Yanchang Formation in the Ordos Basin, China. These high gamma sandstones have logging reservoirs. Zhang et al (2010) proposed that the high gamma sandstones of the Yanchang Formation might be the result of re-deposition of homochronous sedimentary tuffs or previous tuffs as a part of the high gamma sandstones of the Yanchang Formation; 2) high gamma (or high Th content) sandstones of Yanchang Formation are not related to either clay minerals or feldspar; 3) the heavy minerals in the abnormally high Th and U contents, up to 2,163 ppm and 1,362 ppm, respectively. This is sufficient to explain the high gamma anomaly. The conclusion is that the high gamma value of the Yanchang from the tuff components.
Introduction
The Ordos Basin has many energy minerals including coal, oil, gas and uranium. Research in recent years indicates that the Cretaceous, Jurassic, Triassic, Permian and Carboniferous of the basin all have high gamma anomalies, which are mainly caused by enrichment of uranium (Tan et al, 2007; Zhao et al, 2006; Zhao, 2005) . Large-scale uranium deposits have been formed in local regions, such as the Dongsheng region (Zhao, 2005; Wu et al, 2006; Zhang, 1994) .
In recent years, hydrocarbon reservoirs were discovered in sandstones with high gamma radioactivity anomalies in the Yanchang Formation in the Jiyuan and Baibao regions in the Ordos Basin. The high gamma logging characteristics of this sandstones. Therefore, sandstones and mudstones cannot be Recently, Zhang et al (2010) discussed the reservoir characteristics of high gamma sandstones in the Yanchang Formation, and proposed that the relatively high If the high gamma logging value of sandstones in well results of 67 samples of high gamma sandstones in the Chang 4+5 in the Jiyuan district and Chang 6 in the Baibao district (Li et al, 2006 ) also showed that tuffs or tuffaceous matter are not a major component of high gamma sandstones. Therefore, it is impossible that tuffs should be the main reason for high gamma radioactivity of the sandstones.
Furthermore, it can be seen from the U and Th contents (Table 2 ) of tuff beds of Chang 6 that neither Th nor U values. Such a low content of radioactive U and Th can not lead to abnormal high gamma value. Chang 7, Chang 8, and Chang 9 might have been eroded and sediments from them carried by water flow to re-deposit at a later stage possibly although Chang 7, Chang 8 and Chang 9 possess a relatively high Th content (up to 53 ppm, see Zhang et al (2010) usually considered that, as U could form the uranyl ion (UO 2 2+ ) and other forms of complex, it may be enriched by clay mineral (Zhang, 1989; 1994) . But Th does not have this geochemical characteristics, therefore it cannot be enriched in clay minerals.
The possible reasons for Th enrichment in tuff layer is eruption of volcanic magma containing thorianite (ThO 2 ) 4 Recently, some scholars have extracted nearly a hundred of 50-322 ppm and 88-353 ppm respectively.
3 Clay minerals and feldspars in sandstones 3.1 Clay minerals in sandstones both U and Th contents in above mentioned minerals are normally low and hence they are probably not the main reason for high gamma value in sandstones. the gamma value is not in a positive correlation with mineral contents mentioned above.
Distribution of feldspars in sandstones
results for sandstones of the Chang 4+5 and Chang 6 reservoirs in the Chuanshang Oilfield indicate that the feldspar content in high gamma sandstones is generally feldspar are low, and K content in potassium feldspar is high.
40 K in potassium feldspar contributes to gamma levels. Fig. 1 from Zhang et al (2010) also indicates that gamma radioactivity has no obvious correlation with feldspar in sandstones.
D i s t r i b u t i o n o f h e a v y m i n e r a l s i n sandstones
The above discussion suggests that the interpretation about the genesis of the high gamma sandstones of the Yanchang Formation by Zhang et al (2010) is not well supported theoretically. Now we discuss the relationship between the genesis of high gamma sandstones and the heavy minerals.
Normally, heavy minerals in sedimentary sandstones allanite. These heavy minerals are commonly related to some they are commonly used as a method for provenance analysis. (Fig. 2) .
Heavy minerals in the Chang 6 and Chang 4+5 reservoirs
Other authors generally arrived at the same conclusions (Liang et al, 2008 ).
Heavy minerals in other reservoirs of the Yanchang Formation
Yang et al (2010) Department of Nanjing University, 1987). We consider that abnormal high gamma value in these sandstones. natural gamma anomaly in sandstones, but the Th content (as high as 2,160 ppm) contribution to the gamma should not be ignored (compared with Th content of 53 ppm in tuff). In recent years, geologists have published many papers has high contents of U and Th (Shi et al, 2011) .
Distribution of Th and U contents in zircon
element Th and U to perform radioisotope dating, especially
Discussion
Z h a n g e t a l ( 2 0 0 0 ) r e c o m m e n d e d t h a t g a m m a spectrometry logging is needed for reservoir prediction so as to effectively distinguish the relative contributions of U, Th and K. They specially specified that sandstones could also show high gamma anomaly (here it is high Th anomaly) when sandstone contains heavy minerals rich in thorium or uranium area of the basin is granite, these heavy minerals rich in to pay more attention during provenance analysis.
Based on the considerations mentioned above, natural gamma spectrometry logging will provide more correct
Conclusions
Through the above discussion, the following conclusions can be made: 1) Tuff composition is very rare in high gamma sandstones of the Yanchang Formation.
2) U and Th contents of the clay minerals are not high in high gamma sandstones of the Yanchang Formation.
3) The increase of feldspar content has little relations with high gamma sandstones of the Yanchang Formation. 4) Data of heavy minerals in the high gamma sandstones 5) The conclusion is that the high gamma values of the high Th and U contents in the sandstones rather than from the
